Introduction
Child welfare from birth remains one of the urgent pediatrics problems and the most important element of socio-economic and socio-cultural development of any country [1, 2] . Special monitoring needs to be given to children born with low body weight, because even after the neonatal period morbidity rates are 2-10 times higher than the rates of children born with normal birth weight [2] . Newborn child with low body weight is a baby born with weight less than 2500 grams, regardless of gestational age at birth [3] . About 10 % of children are born with body weight below 2500 grams, and 50 % of these children were born prematurely, in other words a childbirth happens earlier than 37 weeks and 28.7 % is with intrauterine growth retardation or with low weight in relation to gestational age [4] . This category of children morbidity exceeds 3 times the morbidity of newborns with body weight at birth more than 2500 grams. Also, every third child who has such problems faces decrease in physical development in future [5] . That is why to assess physical development of such children, it is recommended to use Fenton growth chart for preterm infants [6] . It contains more accurate indicators of physical development of children up to 30 weeks and over 36 weeks of gestation and better reflects the growth rate of premature infants. And only after 10 weeks of postnatal age physical development of a child can be assessed by schedules of body length and weight in accordance to age, regulated in Ukraine by the Ministry of Health Care Order № 149 dated 20/03/2008 [7] . The influence of the physical development dynamics of children born with low body weight on their further development and morbidity is absolutely proved [8] . The level of physical development in childhood is one of the objective indicators of health condition, because it is a dynamic process of growth and biological maturation of child in a particular period of life. A deviation from the norm of physical development may be the first sign of a disease or functional impairment. The most reliable indicator of child physical development is measurement of body weight and length as well as of head circumference. Fenton growth chart for premature infants are used to evaluate the physical development of premature babies.
To assess the physical development of normal infants the recommendations of the World Health Organization are used [6, 7] . Thus, the correct measurement of body weight, body length and head circumference with a mark of specified indexes on standard curves allows to perform appropriate monitoring and to detect child insufficient or excessive growth timely.
Purpose
The analysis of low-birth-weight infants' physical growth and development indices (weight of body, length of body, head circumference) on standard curves for timely diagnosis and correction of their health change
Materials and methods
The retrospective analysis of 1389 children's development case histories (form № 112) was carried out. Physical growth and development indices (weight of body, length of body, head circumference) in 58 children (28 boys and 30 girls) were studied: n 41 children who were born with a body weight between 1500-2499 grams and 17 healthy children who at birth weighted 2500 and over. Four groups were formed: the I group -10 premature children (32.9 ± 0.6 weeks of gestation) with body weight of 1500-1999 g (1775 ± 48.77 g); the II group -14 premature children (34.43 ± 0.39 weeks of gestation) with birth weight of 2000-2499 g (2205.71 ± 37.71 g); the III group -17 full-term newborn (38.00 ± 0.23 weeks of gestation) with intrauterine growth retardation with body weight of 2320.59 ± 42.99 g; the ІV comparison group -17 healthy children (39.00 ± 0.27 weeks of gestation) with birth weight of 3347.14 ± 84.12 g. For physical development of premature children assessment we used Fenton growth chart for preterm infants. Weight and length of body, head circumference in children born premature were determined [6] . Physical development assessment of full-term infants was carried out according to the World Health Organization recommendations. We studied weight, body length and head circumference in infants every month [7] .
Statistical processing of data was carried out using conventional variational statistical methods using a licensed software package Statistica for Windows 6.1.RU, serial number АХХR712D833214SAN5. We checked the distribution of quantities using the Shapiro-Wilk test. We used parametric statistical methods for normal distribution: the mean (M) and standard deviation (SD) or standard error of mean (m), the Student's t-test; nonparametric statistical methods: the «2 × 2 Table», the χ 2 criterion, the MannWhitney Utest. Differences Р < 0.05 were considered statistically significant [9] .
Results and discussion
Also indexes of premature children physical development were evaluated according to the Fenton growth chart for preterm infants [6] . Assessment in accordance with the Fenton growth chart has been carried out up to the postconceptual children's age of 50 weeks. Children of the first group have been assessed by the Fenton growth chart up to three months of calendar age, children of the second group have been assessed up to two months of calendar age. Thus, after born, 100 % of children of the I group at birth had normal weight according to gestation period. In the II group it has been observed that 85.71 % of children had normal weight, 7.14 % had accelerated growth and 7.14 % had physical developmental impairment. Also, we made an assessment of children physical growth using the World Health Organization (WHO) recommendations for medical supervision of a healthy child under the age of 3 years (Weight at Age, Girls and Weight at Age, Boys) [7] . Thus, 100 % of the I observation group children had extremely low body weight at birth (the mass of body below 3 standard deviations); 92.86 % of the II group children had low weight (the mass of body below 2 standard deviations) and 7.14 % had normal weight. Mass normalization among children of the I group took place at 8 months and among children of the II group took place at 4 months ( Table 1 , 2) .
Among children of the III group 52.94 % had lack of weight at birth, 11.77 % had extremely low birth weight, 35.29 % had normal weight at birth. 88.24 % of the III group children had body weight within the age norm at 12 months, about 6 % had lack of weight and 5.88 % made up a risk group for excess weight development (Тable 3). .14 %* 85.71 %* 7.14 % 7.14 %* 92.86 %* 0 % 1 0 %* 100 %* 0 % 72.73 %* 27.27 %* 0 % 2 0 % 100 % 0 % 100 % 0 % 0 % 3 -** -** -** 90 %* 10 % 0 % 4 -** -** -** 100 % 0 % 0 % 5 -** -** -** 100 % 0 % 0 % 6 -** -** -** 100 % 0 % 0 % 7 -** -** -** 100 % 0 % 0 % 8 -** -** -** 100 % 0 % 0 % 9 -** -** -** 100 % 0 % 0 % 10 -** -** -** 100 % 0 % 0 % 11 -** -** -** 100 % 0 % 0 % 12 -** -** -** 100 % 0 % 0 % *: comparison of method of evaluation of physical growth of children (Р < 0.05); **: assessments in accordance with the Fenton growth chart had been carried out up to the postconceptual children's age of 50 weeks.
Original research
As a part of the study the following results were obtained: the children of the I group at 1 month of life had normal weight according to postconceptual age in 90 % of cases and 10 % had accelerated growth, and at 2 and 3 months 100 % of children had body weight within normal limits. Among the children of the II group normal weight at birth was registered in 85.71 % of cases, accelerated growth was in 7.14 % of cases, physical developmental impairment was in 7.14 % of children, but at 1 and 2 months of life all children had normal weight.
Statistical difference between the number of boys and girls and the indicators of their physical development (body weight, length of body, head circumference) has not been found. The children were breast-fed up to the age of six months.
Results of children's weight study are presented in the Tables 4, 5 and Fig. 1 .
Children born prematurely (the І and ІІ groups) at the first month of life had significantly bigger body weight then normal newborn of the IV group (1164.28 ± 84.09 g and 1200.0 ± 79.48 g against 1065.71 ± 97,51 g; Р < 0.05). Smallforgestation age infants (the ІІІ group) had significantly less weight gain (950.67 ± 96.32 g). At the second month of life normal newborn of the IV group had the smallest weight gain (933.3 ± 44.95 g against 1014.0 ± 241.30 g and 1050.0 ± 113.07 g and 1038.28 ± 103.40 g; Р < 0.05).
At the third month of life children from the II group have significantly lower body weight gain in comparison with the I, III and IV groups children (650.0 ± 230.05 g against 1055.00 ± 261.44 g and 790.83 ± 53.11 g and 755.83 ± 55.15 g; Р < 0.05). At the fourth month the I and IV groups and II and III groups children were observed to have identical weight gain and prematurely born children with weight ranging from 2000 g to 2499 g and children with intrauterine growth and development retardation had significantly less weight gain. At the fifth month the I and IV groups children gained body weight significantly greater than children of the II and III groups (670.0 ± 50.66 g and 538.89 ± 42.31 g against 500.0 ± 61.01 g and 516.0 ± 173.51 g; Р < 0.05). Children of the I and II groups were registered to have almost the same weight. Infants born with weight less than 2000 g gained weight significantly in the sixth month (325.0 ± 275.00 g). Among the II and III groups there were no differences in children weight gain. The weight gain in infants of the I group and in healthy infants was less than in infants of the II and III groups (325.0 ± 275.00 g and 555.56 ± 65.32 g against 600.0 ± 86.02 g and 775.45 ± 95.48 g; Р < 0.05). During the seventh month the lowest weight gain was in infants of the I group (320.0 ± 53.54 g) and the greatest weight gain was in infants of the II group (500.0 ± 114.54 g; Р < 0.05). There was no fairly significant difference in weight gain between children of the III and IV groups. Children of the II observation group gained the lowest weight during the eighth month (300.0 ± 96.69 g against 393.33 ± 38.44 g and 576.67 ± 95.32 g and 375.03 ± 68.79 g; Р < 0.05).
The small-for-gestation age infants gained weight more than those who were born premature with weight less than 2000 g, but gained weight less than normal infants. During the ninth month children of the II group gained weight least of all, and healthy infants gained weight the most. However, small-for-gestation age infants had less weight gain than healthy infants, but higher than premature babies. During the tenth month children of the III group had greater weight gain than children of the I and IV groups (448.0 ± 311.05 g against 310.06 ± 75.03 g and 292.87 ± 85.56 g; Р < 0.05). But 11monthold infants of the II and IV groups gained weight more than children of the I and III groups (200.1 ± 76.32 g and 510.0 ± 176.35 g against 490.98 ± 168.55 g and 168.2 ± 67.07 g; Р < 0.05). During this age the smallforgestation age infants had the least weight gain. During the twelfth month the greatest body weight gain was observed among children of the I and II groups, the smallest -among children of the III and IV groups. One-year-old infants of the II and III groups had approximately equal weight (9215.0 ± 156.36 g and 9376.25 ± 400.54 g), that was significantly greater than weight of the IV observation groups children (9984.61 ± 242.80 g) and the smallest weight had children of the I groups (8840.0 ± 471.81 g).
Also weight of normal infants was significantly higher than weight of other children groups every month. However, infants weight of the I, II and III groups also did not differ significantly at the third and at fifth months of life.
Results of children's length study are presented in the Тable 6, 7 and Fig. 2 .
Every month the healthy babies had body length significantly greater than all children, born with low body weight. Children of the I group had significantly the lowest rates of body length within the first four months of life, but starting from the fifth month of life these children caught up with children of the II and III groups. In the first half of the first year (from the 1 st up to 6 th month of life) body length of fullterm infants increased significantly slower than body length of children from other groups. Children with intrauterine growth and development retardation aged 7 months of life had significantly lower body length gain than other groups children (1.0 ± 0.45 cm against 2.0 ± 0.25 cm and 2.0 ± 0.5 cm and 2.0 ± 0.51 cm; Р < 0.05). However, it should be mentioned that at this age children of the I, II and IV groups had equal body length gain. At the eighth month of life children of the II group were registered to have the largest body length gain (2.3 ± 0.44 cm) and the smallest length gain was among children born prematurely with a weight less than 2000 g and healthy children (1.5 ± 0.9 cm and 1.5 ± 0.75 cm). Significantly greater gain in body length at the ninth and tenth month of life was registered among healthy babies, in comparison with children born prematurely with low body weight. At the eleventh month, significantly the highest body length gain was observed among children of the I observation group (1.6 ± 0.67 cm) than among other groups, and significantly the lowest length gain was among children with intrauterine growth retardation (1.25 ± 0.43 cm) . At twelve months, the indicators of body length gain were significantly the greatest among children of the III group and the smallest among prematurely born infants with weight from 2000 g to 2499 g (3.50 ± 1.1 cm against 2.78 ± 0.98 cm; Р < 0.05 ).
At 1 year old the normal infants of the IV groups had the largest body length (75.0 ± 0.978 cm) and small-for-gestation age infants of the III group had the smallest body length (73.22 ± 0.82 cm).
Results of the head circumference study are presented in the Table 8 and Fig. 3 .
In the first two months of life prematurely born infants with weight less than 2000 grams had the smallest head circumference. Significantly greater head circumference was observed among healthy babies during the 6 month of life. At one year old the indicators of head circumference among prematurely born infants who had weight less than 2000 g at birth and healthy children were 46.7 ± 0.58 cm and 46.5 ± 0.65 сm. The head circumference in children born with weight of more than 2000 g and children with intrauterine growth retardation was characterized by the same indicators. Original research Conclusions 1. Children with intrauterine growth retardation made up a risk group of physical growth (weight deficit or overweight) disorders development.
2. Dynamics of physical development indicators (monthly body weight and length gain) in infants born prematurely with a weight between 1500-1999 grams is similar to that in normal newborns.
3. The physical development of children born with a weight of more than 2000 grams and children with intrauterine growth retardation was characterized by the same growth rate of body weight and length indicators in the first year of life.
4. In neonatologists, pediatricians and family doctors practice for valid assessment of children physical development born preterm with low birth weight, it is necessary to use the Fenton growth chart for preterm infants up to the age of 40 weeks in some cases up to 50 weeks. 
